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(57) Abstract: A wide-range-capable switching power supply circuit having a power-factor improvement function, wherein the 
number of converter parts has been reduced for the number of steps of rising order of secondary DC output voltages, thereby realizing 

^ cost-down, small -size and light-weight of circuit, and low power loss. A plurality of switching converters (101, 102) are of a complex 
resonance type obtained by combining a partial resonance voltage circuit with a current resonance type prepared by half-bridge 
coupling method. A rectifier circuit is so configured as to serve, in accordance with a switching control, as a voltage doubler rectifier 
circuit when the AC voltage is smaller than 150 volts and as a full-wave rectifier circuit when the AC voltage is greater than 150 

^ volts. The power-factor improvement is realized by using power-factor improvement transformers (VFT) to feed 
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the output voltages of the converters back to the rectified current path, and further by using a rectifying diode to intermittently flow 
the rectified current, thereby enlarging the conduction angle of the AC input current. The control of the rising order of the secondary 
DC output voltages is performed by turning on and off, in accordance with an input of a predetermined rising signal, a DC switch 
circuit (6) inserted in the rectified current path. 
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10 :/U y ^H^®S§D i ©MgSttB^j<hbT<D«ffi^^^^J^b, tttfrEl 
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Z.<DU> hU-)V IC2tt, MA^^Vcc teA* StlSlSifcll 

25 . mmjEE i timmXiJ^Vcc M$n§J;5}iaoT^5. 



WO 2004/066480 



PCT/JP2003/016339 



12 

fit, n y hn-jp i c 2 fc&ViTfei, x-f !/f>^iffctlT 

H^-r y«^m^^^vGH ^e>«, a-t^m Hoox-r vj-y^m=t 
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£IB#fbT> i§W$IIt&H^ MfeWOV (7 0V) T-^ 
£ 75: 3 £ 3 IT4^ ±tf& o 

20 S*tt§7^f^^7^J^§iilTM$nTV^. fgl 
1 0^^T[HlS§©^'^fc«, T9<T4 7y 4 )V$ <D'&®.\Ztt IT, 3-Q 

Eo, Eo2 £#3 |^flE^3 >A— ^rf«fre>*X5o 

fkffimiJ 6 0 OW£(±0^fr0Tt, Fgffl3»«*!lAC 10 0 V%k£A 
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C 2 0 0 V»£-C»fls-r5* Utotf^y-f H U>i/1$fo£ bTViS, £ 

f^^7^Mfc>i*jSt5AC-DC«A^* (77AC->DC) 

10 2 0 2, 2 0 3) ©DC-DCi*tW ( r? DC-»DC) t&m&V 

Hi, H§2, |3 3>A 9 - ^§U2 01, 202, 203 
C -D C«;«$I3W (77DC^DC) te, 9 5%SST^5, 
7^f^7^M};^tnAC-DCMiW (77AC 
15 -H)C) ^^A^«JEVAC= 1 0 0 VP#Tte> 9 3%, &m\tJW, 
JEVAC= 2 3 0 VRfT«9 5 %<h&£. 

^«AM$tLTH 3»A£*JEVAC = 1 0 0 V 

9 3 % X 9 5 %= 8 8. 3 % 
20 <h&3„ £fc> 3«A:*7ttJ£VAC = 2 3 0 VBtTte, 
9 5 % X 9 5 %= 9 0 . 2% 

£fc> HtUCSfJSbT, 3«A:*7tt#te> 3«A#«JEVAC= 1 0 
0VB#Tte6 7 9. 5W, ^A*«* 2 3 0 VI^TIi> 6 6 5.2W 

25 
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22 

^SO, £&!EA#*JEVAC = 230V (AC100VI) Rffc&L 
T, 3«A#ttJ£VAC= 1 0 0 V (AC 2 0 0 VI) RStefcViTfcJU 

5 111 EIfc^-riHlg§T«, AW«*P o = 6 0 OW^±0^# 

ZJ-J77J)\>*7 l:^(t^AC-DCi*M$ (77 AC—DC) OVi 

0iI^.ti^^A*«JBEVAC= 1 0 0 V~ 2 3 0 VfiDiHT, 9 
4 %~ 9 7 %Ti&£J£2n3 J: 5 KlKif-r 
10 YO'rA 77 J )l?®$&8 #JBEMn>A-*£bT© 

x-r y^>^s6^^frt>n*^, uox-f y^ytfmmz, dv/di, 

di/dt £ «kS A— KX-f y^>^I&f£T&5 /-fX 

15 A*-^ t 2«L©BtJEE^3>A-^S«^.TViS©-e> £ tl £> <£> X -f y 5F- 

a— ^«a— nx-r 2/3=->^»ftsT?fcsa>&, x-r ^?>^;^x^4 
& o, a - fx-t y^>^3>A-^<fcjt$^-rn«x-r y^># 
#:ibT©/-f xsttJiJnt* s^ticfcs. C0i5^^<fc^e>, J£$se 

25 Dil, D i 2 <0 2ffi.*ffiZ.X^%o 
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23 



•O^Tfe, mWtffi.<DX-( yzF>tfm? (h7>VX*. jf-i F^) 

s&fc, fgi i Hfcw-riaiSTrw:, ii»tSAco7<>fc^b 
v^y tfm=? \zi$ v x, r c x 7- a*® us srw- & & fc^gtt t> a t < 

15 mi 1 BI©|HlBS©«k'5 teSA«ffc;feNi&"r<5»'&, RC7t/t 

20 $ *>\Z. Hi 1 m\Z*kTX-f y^>ifMMM^'V\t, 3m(DX^y^- 

201-203 &j&j&~r2>M£t#m&n >n-?, mm >n-*g&2 

25 rOl^tl^^t, 7~7J )ls#®m8 (D&BMU Wt — ^ CD 

yf>^ft»:H: 5 OKHz 1?»SOlC*ftT, H 1 ~® 3 □ >A* 
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— ?$%2 0 1- 2 0 3 \Z&ttZ>W.'£PkMl&^>n-?(D7,'i y<?>#m 
titmt 7 0 KH z ~ 1 5 OKHz ©Ult^oTV^, $ <biZ, lln 

>n-?U2 o i \z&nznmmu>rt—9U. mxtei ookhz© 
5 z\<d£5\zlt, &7,^v c 5-yv^>n-$\z%>w%7,^v?->?n 

111 l BfcjK-TMHI&fc&^TKJ:, 1fi-&*SI^3>n— 
10 IT, :3>n-^gB2 0 1, 2 0 2, 2 0 3 <D 3 O^iAfcM^Io 
TV^. JltltCOViT«, HI 1 2 m&^m^TMWVf£&t> \Z. Z\(Dm 

&\z\*,m&ti, t2, 1 3<D3mm7?—AMmmmjinE.<D±t>± 

otD, St£±WTte#fcJU n> ha— ;i/ 1 C 2 3 
15 © (jSflbfHfflift*) £bTfcH#£ns*>cDT&3o t£oT, HI 2 011 
^UfcBt^tl, t 2, t 3 KMJSbfc- ^fiflii:^ai^mffi©3i^±tf 

v t 2 , v t 3 \z<kio ^n^n&M-Tz z-d<du> h n— ;i/ 1 c&&m 

Z\£\ZfcZ> 0 ^Z.!?. ZLtlZ 3 -D<DU > h D — ;]/ I C 2 Z£\Ztt 

%±\f>'-">r>x<DMfr\zjfoVT, z\*it> 3 -zxD-m^mj^u >n-* 

So 
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25 

-*ffi<D$n(DMm%, mm®&mw.<D*mfc. aMin^&^fcgK 
ntj&m®m&)\z<b^m'v$>z>o 



WO 2004/066480 



PCT/JP2003/016339 



26 



WO 2004/066480 



PCT/JP2003/016339 



27 

xf >^/7^>x^ni^-r?> z.t.x*. z.<D~xmw.mmtjmj£i l ztt-tz>fe 

* tc > o— n ^ m # «je^al s±/^fc££ti3£#^e>m 
%fr®(D-&mmffinffimm&^ywmfrz*>Wim\zq) 

15 mm&tte&&5\zVTM)$-£nz>tim?kwmh7>xt, mmn^m 
^(Dmm^mzmx^n. ^Mii-^t«iaoTA^i«=^ 
mmizm^tir^mmmzm^^xx-i y^-y^m^^no z\tx-m 

y^>>fn>rt-#m*m.WLffi%.z>&o\z?£n2>. 
tt\z&z>n,WL&mw^>n--!7\z%[\sx. ^m&mmm^^m.^ 

25 £7c, Bfctt'frfc.fcS h7>XlC«toT, 
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10 ^5. 
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10 

5feff^m<hbT^, &&<D-&mw.mmj]mj£\z'D^Tmi£t£ 
z^g&mm, -o&v. ±L%±tfm^ mwiumm^) ©iucj&cfcx 
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10 mm?-( $>tf*7ik-rwtj&mT$>2>o 

20 I9isi mi i m^^t-T^^^ 77 j )itnz&tfz>mft&*k-t$i 

25 E§©JiJ£M£^t* 
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mi 2m\z. mi i mizTjk-rmmm&iz&tfz, -^Mit^tffl^mjEE 
5 lias, *ftm<Dmm<DM&ii itox-f v^y^nmm^^mm 

10 1, -f^X^rJ XZfl<"f A*JVB 1 2 , rUfS^a >^#fc«l1ig$$ 1 3 
^T'f^^l/'f/UJl/S 1 2 R^l/tf^a >g#«tBSB 1 3 <Dtztb<D 

15 iMitiT, ffiM<DM.ffi4kfr\zmcfemmn&Eo, eoi, E02, 

Eo3, Eo4, Eo5 £<fc"5 fc£tlTV>S. 

5£-r«, ^mm<Dmmtvx(D7,-( y ^><ymmm&\zmm-r&%<D~i: 

*£K ESK«iR*JBEEo. Eol, Eo2, Eo3, Eo4, Eo5te, H5£c£> 
20 fItUT©7-f 2/^>^m SUCH! JfeffllCT— ^MttSiEffi^mjEEt 
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32 

ftntteQKH-mwtSLSttsnz. z\z\x, tf^xmmmv&mmzmyt 
10 tint ify^-r— ;i/H^ae>nTv^, 

fit, Hf3fc&JB#GT£R, G, B(D#^^ir;KD 

20 t^5o 
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Tte, S^®#aK<DfnJJb^^m^lt^^*S«J<i:bT, PLE(Peak 
Luminace Enhancemen t) ftlffll £ ^ 5 ffl^Ji £^fr «fc 5 £ tlX 

Z.om&CD^^X^r?-! X^U^mW 1 0 fcJu ^l^b'^a >m^^ 

m®$&fflx&z>o 

rem ^frz&Mm^/^jgm^&mM?%?3-?m*mxTmmzn 

%>Z.£\Zt£Z> a 

nx^&tznz^jsm^mtimmmizAJi-zn&z: tx, mxux tf 

25 ~#&£^£^£LTffi#1-£J;5fc£n3. 
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I^BJbfecfc^ £bT> 6t>©iS8K*jK*jEEo, Eol, Eo2, Eo3, E 
o4, Eo5 &'&*>n%tf, Z.n*><DW.Winj£fes &©«fc'5fc:£«f&fl 1 K: 

5 5fef> £*l£> 6 -0(D]S.^mmmS.Eo, Eol, Eo2, Eo3, Eo4, E 
05 (D5 A°*;l/gB 1 2 Hi^$nT^§©« 

IttifilMttBEEo, Eo4, Eo5 ^^5. 

10 ^^^ItMi^^o 

*^mM*BEEo5 m& dtX5^» ilt^tonSfeOT, 

15 9*d, it§itiiMmffiEo5 i^x^ >AVi/Xffi ggifriii ae> &~ 

fit, ^^*^«MttBEEol, Eo2, Eo3 ffi'rVM ¥ a >SHt$t 

c \*7-c7mmmt^t)n, mx\-$. : ?=L-j-t&E*mxz> i c 

20 (Integrated Ci rcui t) & E<Dtz.$)<DmW< £ bTftl& $ tl£ <D t Z> 0 

i c*mxz>o ^ i/ 1* a >^mmmm 1 3tbTfer 



WO 2004/066480 



PCT/JP2003/016339 



35 

X-T y^>^tt$HIIlB&£ LT, #%BJ©lfl 1 (D&mvmte kite* v 

sititii i Mizyjkisrcmmtmuiz., Mffimii? o = 6 o ow^ 

±tC^f-|SBJtg"e> fr-O, Sffi^ijlAC 1 0 0 VitAC 2 0 0 V| 

&tf&#H^#B^£©i*jB2fc»««Ac i o o v^o«t, mmi* 

l UfDn^y^e— Ffa-^a^fji/CMCt, 2 pxn >^> 

*fc> ^©^-f >/ ^fX7^;^o^i:*^§^^iiiAc© 

®i®D i ©iEaA^SS^/ftffiX^JB^tOfifettjfitMfc^L/T, 2#© 
25 afe*»JSM*3n&:7-/ ;i/^3>'x>i^CN//CN 
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Jin^^a-^n^JUN, LN Rtf 7W 3 >5= ? >it CN//CN 

©«E*««E«Kfc»^r*y-v;v*- hv^fx&wt§. c:©y- 

£©;«&#IeI{&3 tt, H^n«k5l:l/T, 7*Uy$?S«IIIKD i, 
sFf3>T>tC i 1, C i 1, C i 2, C i 2, 7 W 3 >^>it C 
N//CN, R^j^^b^>X t^>*) VFT-1, V 

10 FT-2$fra^n§, wh7>7VFT-nt in> 

A*-^l 0 ltMUTi^Sn, I^h7>7VFT-2tt H 
2 3 ^ffi 10 2 \ZttlfcVTm%.*>nZ>o 

y?mm®&D i (DsEMAtliffiTte, l^h7>7VFT- 1, 
VFT-20^flYN12 ©3fe#lgM8H18&£^bT* 

15 MAccDiEm^'i >£mmzn& 0 :/u ys?&«s®B&D i ©us 

il, C i 2, C i 2 a>£>J&£¥Mmi&©IE@Mfc^$nS. :/ 

u yismmm&D i ©mm^^a, -^iT-^t^sns. 

20 £©J§£\ ¥t3 >x>+hC il, Cil, Ci2, C i 2 

>^>i^C i 1-C i 2 ©*^JS^IU8&£M^n£^MLT^3fc©T& 
§. 

fit, mpmmmffi\z&z>spm^ >^>-v-c i i//c i 1 <o&mm 

»3>x>iJ-C i 1//C i 1 ©A*J||^£, ¥mn>^>itC i 2//C 
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5 SESfEHIB&SJifc^jx — ;i/5 U^-RLSIit5 21tT, ±.13 CD 
&5\ZVTMf&-£nZ>mUmV&%k<DW]ft%;AC 100V|tAC200 

SMItlAC^, P-iOr— HD10 >^>1^C10 fcJ; 0 

U l^-KftJB^T 1 2, Tl 3MI^UTttUl/-RL*Sgtt 
15 £*l& 0 'JI/-RLit g#03S®tfcI8K:j£CT, iJlz-X'fy 

tcX^J^n^ttEEl/^;!/^, 3£sftA#mj3EVAC= 1 5 OV^lt^^i 
25 £Klfcl:±fBS*P«JEJU±£fctK 3S^A#WJBE VAC ifi 1 5 0 VJ^TT 
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mjEVAC=l 5 0 VlZttfoLtcWOlttZ-DT^Zo 

fit, IHlsIMitya-Jl/Sm A# £ nfe]t^«ffi© l/^ 

0tl;U£AC 2 0 0 V%kT?&&<D\ZjtfJfoVT, £^A7J«BEV 
AC= 1 5 0 VM±\Z%i)&-r2>U'<)l&\ti-gnfc£~?Z>o 

Z.(DM&\Z ^ffl^T 1 4JCA^^n^.«fiEW^;V^2p«jBE^ 

10 Z\tl\ZJfcVT, »J^X-f75 : Slfet7 

ckDIILT, 2m(Da^JS^$nfe¥ttn>T ; >-y-CC i 1-C i 

23//CC i i-c i 2] <Dmnm^\zmmmm.^m-r zmmm znz> e 
15 -n«, ii^o^u yi?mm®&&m^tz±$im$jim® i \z£z>mffiW]fc 

tfc&o Z\fl\Z<k <0 , ^3>f>t[Cil-Ci2]//[Cil-Ci 
Cin^MbT, AC 1 0 0V^T*§O(imbT, &mAt>mj£v 

20 ac= 1 5 o v]&T\zttm*tz> u^jvomm^mm&E i ^^^bfe^t- 
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i//c i i <D&&mffimmofr\zftnznzmffinffim&&m]&-zn2>o 
—jj, 3zm\tinBz.vkc&M<DMm-v\z> z?v yvmffim&n i \z& 
2>&Wtmi)&, ¥?tn >^>+hc i 2//c i 2 <D%Lmmmm'm<Dfr\z% 

5 z\<d &?\zvTmwtmfc&ftt>nz>m3k, ¥tt3>f>D-cii//c 
ii, c i 2//c i 2 (D&mmmmmmomtftn&t it, ^^a^j«je 

•x>-y-C i 1//C i 1, C i 2//C i 2 (D#M^J^^0S§^it^J{C^^U 
10 ^^A^3«JEVAC ©2^t^f^l/^W#5n5, ^£D> 

^ s mm ffiHSfE n s& $ n & t> © t & & . 

^ mmmm%tmip\z& ^^a^«jeevac ©2^ic*f 

MililAClOOV^Ci^i:, AC 2 0 0V|©^tt, 
20 ttWJEEifct, m^CDX-i y^>tfn>^-?\ZttVTs lt^A#«J£ 

ar, ^^ttii «a©¥»n >^>+f-c i 1 - c i 2 ©M#ug*feni&K:.ko 

25 #£fcJ£©?gtBte:fc^T, ^(D^ifn >T ? >+hC i 1 - C i 2 £>M?iJJg 
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m# p o = 6 o o w&±t\t*?mM$i<D$kft\zttjfc*?z>z£\z&&o m 

&wm&3\z&%tim&wW]ft\z^^Tfemim~tz>o 
m2m\z7ik~?m ] ®\z&\,*x, ±tsbfc¥mng§ M3>T>it [c 

10 i l-C i 2] // [C i l-C i 2] ) (DmiffimEEt vxm ztizmmx 

-^g|5l 0 202^^fA5n§, Cin^^l 3>A-^g&l 01, I 
2 3 >A-^g& 1 0 2 te, it^A*«H (^¥*frttJEE i ) fc^fbT 

15 Mt^§j;5taTii$n§, 

emSfg 1 n>A*-^g|5 10 1, fg2 3>A*-:57gB 10 2lt 

•en^nfaia^oA— ^^u y ^^^tc^^m^^ig^n yn—^\zn 

IT, -^MBI5^llJE^ig[Hll?&^^l^rc1t^^i5^3 >A-* tit© 
Mj&*m2>o £5 1 n>A-^SBl 0 1, fg23>A-^g&l 0 2 

7>7VFT-1, VFT-2 £41*. 3 £ £-T?£^efc#2:03 J: 5 \Z 

ddT, I 1 3 >A'-^^ 1 0 1 ©i^CO^TlBJtS, 
Z\(DB 1 n>A*-^g& 1 0 1 te, ±IBfebTV^J;'5{C, M^H^ 
25 n >A*-* £ bT©^:£#|j££gg£o fl/T, dJITte, 0^-r^J:5 
fcbT, MOS-FET}:J;5 2*(D7^y?>^ifQl (A 'TIM 
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5 ®^T3#P*ncj; -en^n^ ^-r h ddi, dd2 s 
©^t/t^>^>X(!:^iiNi ©u— er— $m >^^>7L 1 \Z £ 

15 FWc/W^-^ h7>vX^^imffl©7tD^ i c 

(Integrated C i rcui t) £ £ tl3 o Z. ©n > h P — )\> I C 2 «iK 

mwrnnfrE i ^jg^R s $^tTinx*sfvcc izAuznx 

20 ^03>hD-JHC2ft X — Xj^-^E lw<±; 0 -^IJ7-X 
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5 n^o F^-r ^(i-^tH^^vGL ji^ai^ns Y^^zrm^ 
10 snsA^t-r fib© F9-r ^itit a-tim F©x-f v^y*?*^ 

Q 1 Y7^~7*imt£V^)Vt.ts.Z> <fc5 fc, U"*;!^? F£*l£o 

n>Fn-;n c 2Tlt rt&©SSJg!ill&fcJ: Dffig©«iftf8:©3&S 

15 «ESfc*Rias-rs«fc5 td^nrvis. 

<^$4^t§ 5 fit, A-TU--T Fffl© F^ ?m^* F^-ry 

20 ym^-ttiTj^vGL ^e>ffi7jT-5 Jca i:$n§. 

:ni:<t?t, x-r yf>^i?Q i F-v-xramjEv 
25 n§utc^§. 



WO 2004/066480 



PCT/JP2003/016339 



43 

^£D> sg3ig (a) c^ti^fcbT, i x-r v^-y^nmmz^ 

^IT, :©i3@ (a) £^£n&^r- h - y -X I^MEE VGH1 fc: 

5 ioi, x-r y ^>y^?Qi«> $fe*r, i x-r y^>t?mMfo\z&\,* 

MJE (%5V) £A±(Djl^^:l/^;i/CD«J3E^PPJP$n^ H tMgT 
±IEIE@tt©/i;VX t LT©y— h - V— XFelttfiEVGHl 1 0 

WWfc»JSbT^>£&5#l8#»SnS££tefc:3. ^IT> y- h 
-y-XW*JEVGHl *tOVT?y-hHj««EKTiS:-Si, *yfcm 
I'^DibSH £ £ 5 fc^-T ^ >^fc «fc 0 , X I' y > y 

m^Ql tt, ^>/^XT^> J:5lcbTX-f ^5=->y»f^*ff 

15 

^©H7-f^ifl:^DTH i3i (b) fcwt*ift?Bte«kSX 

-r y^ytfm^ Q2 ©y- h - y— xw«jevgli ^n&ns. 

20 y— h-y — XW«JEVGL1 tt, (a) K^LfcX-T 

ys^ysfc^Qi ©y — h - y — xkube vghi h m cmm t £ nfc 3 

^^>ytlt(t y— h -y — XFaimjEVGHl C^bT18 

X-f y^>y^Q2 fct, X-f y^y^Ql t^5l:t>/t7t 
25 £^-f ^ >ytc£ DX-T y^>^Il$n5 £ ifcfc*. 
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£130 (a) (b) CiSt, X-f y^>ifm^Ql tfi& — > 

s^-r ^ >^^<Dmmm\z^^x, ffifr^nn y^y-y-cp \z^n^ 
(Dmftfimn \z% e> n z> & o \zt z> z. t & @ m t u ti&j$ v x 0 

c 2MTt^t§^t^-etl)<fc5t^oT^0, n> ha-;i/ 1 c 2 

15 it3Wt-^h7>7P IT-iaX-fyf>^$fQl, Q2 <D 

j-ysfm^Qi ©y-xtx^f yj'y'fm'f-Qi <d f i/-f y£(D&m& 
z.z\x, ±tmm&nny7 £ yy-ci <D*vny? y^t. 

Nl ^^tS^B^y/^ — ^ h7>XPIT-l CD'J — ^r — 
25 >XLlCJ;oTlt — #Mit^J5&3i(mi&/^/&£*l5o fit, -LIB 
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5 ±mm,wiz t, z\(Dm\z^-r^Am^^y^->^u>A—^hv 
T\z, -"Amm^mmm^ (li-cd \z&z>m%L#mmtVT<Dm 
f^t, mmv%Lffifrmm&m.®& (cp//lo t\z^^^m&^m 

^£0, z\<om\z^Tm l n >A-^3I$ 1 0 l — ^fij^-f y ^> 
10 ^3>7t-^^^^^«h-r^feJ?)<D^lgllISS^^bT> ffi©;&ig|Ilg§£ 

£ dT^>ig^fcJ;^|^Bj«#|9&T^^, *£^3 >A-* h7>XP I 
T - 1 (DffimtVTte, i^«7i7-f h#i:J;5EIn7*t^t) 

15 -^ilNi r^ii^EEl^yo^liKMl 

£©«£•© >A — ^ h7>XP I TlC&^Tte, — &#^N2, 

N2A, N2B o3^<D-&mmtf^ft^nm&^&&?\zvTmmtsn 

20 3ci\ -^iiNU^tt, — ^Mlt^tBTJmjEEo, Eol, Eo2 £ 
^3fc#©IIIi®mtei::&©£5 fc&& 0 

•^sd, -^#^N2 \zi&j$vfr? y^mti*- frmr-xizmmz 
Ttrc±-v, z\(d& y7mti*±>&~-&wt vfcjftfevm&ifroitiLWfr 

H^MfrHSf h^>XPRT- 1 (D^mm^UNU, NR2 ©E?llJg3i£ 
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a^SHih7>XPRT-l^ « A Nc fc^bT, #E 

iHif#«iNRi, nr2 <Dm^\S]i)m&-f%>m&tii5iZ>&5\zvT, urn 

10 J;5icLTM$n5a^iMlh7>XPRT-ni, RjfiaftUT* 

z<om£i<Dmwm$&7 x\*. — ^#jtf:^m77*jBEE o 

15 >7PRT-lt(t &<Hffll#liNRl, NR2 >^^^>X^nf^ 
MfMflf#i&£NRl, NR2 z:^Mtt^ai*«JEEEo OTztiXD 

fr&vj&mw-t&z. £x*femj£MW&ftt>n$ z. t t & 5 . 

I^Iii h7>XPRT-2 ©««I^#i»NR-lE2ffi^-f H D o3 
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47 

m<D£-o {CUT, -&#Jifi^tt}ftttJBEEol K:oV>T<Z>5£«flEte2«£ 

<D®.jj<Di®mfriE>%\%mvf£7'( >izttvx. mzammm h^>xpR 

T- 3 CD^$!l^#^NR-^^^^^- FDo4 SrE^Ji^-T & £ £ h \Z , 
5. 

10 fit, £<D-##JMffi#mj3EEo2 <D^J6<DS^tHH^^«hbTfe> 
E^Mffnlfll h7>XPRT-3 RtfmW®& 7 ^^^.T43 0 , -##JE 

— #i$mViitilt)mi£ Eo3 te, -&#$£N2A &C*fLT^/&£*l 

15 -^#iSN2A(D-fe>^-^^y<&o«fi:fc^Mbfc±T> mm? 

-T^- — HDo5, Do6 RrX^Ptl-zi >^>+t-Co3 ^e.^^)o 

^LT, M&^IU lilt I^IWh7>^PRT-4© 

mihsp^nri, nr2 •mm^&k^ \zvT\£.&\izmxzn, mmm 

20 lh7>XPRT- 4<DftJP#l£Nc (C&l/TfciiTJT-S O fc£ tlTH 

—&mmffimt)mj£Eoz\z-o^x(Di£mj£4kt)m*>nz> 

cfc-5 tC&oTV>£„ 

-^M*SSttti7JttJEEo4 (C^»^T«> =:^#^N2Blc*fb 

25 =&#i§£N2B <D^>$-9 v-J-tt-^mT-^Z&m 

-?&££b\z, mffi.y-ijr-FDoT, Dos ^zsw-mxy^yy-cos £ 
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HIT, skfte* mmm&E4 &#3<£-5 \zzn, com^mBEEi 

5 £©-&#msm#ttJEEo4 fc^T^^bteu x-fy5P>^M$t 

Xttii)l$Wai*tbT, in >/\*-^g|$ l o l t*i<E>n > h p-;i/ 
10 I C 2 (DUmXfJ^V c K&^TSo ^©3>hD-jHC2Tit 

ti^^rs^tT, F^-r y^g^m^^^vGH, vgl ^stti^-r 

qi, Q2«, y^>#mfo&&^mmwtsn%>z\t\zi3i2>a zl<d 
15 —&mmffimtimfcEo4<Du^jv&—fe£fe&&5\zmmEEm 

20 ' > b p— )\s-?z>tztt>\zmtft>n%o 

Z\<DD CX-f y^[U{& 6 P3^T & <£ 5 Id IT, MOS-FET© 
HDZ> R^iaRl, R2, R3, R4!£i^t§J;5i:btglUTi 
25 ©jEHST£ig^L, V-7.^¥?|-3 >^>1fCo6 CDIEM? 1 t^M 
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94-*— FDZ 07/- H*« h7>5?X^Q5 
5 h^>>>X^Q6 — *fc«j&#LR4 Jbtfft-^ V t 3 

>^Co5 OiEffiSB^t, ¥»3 >^>+f"Co6 ©IEffiiir?£«8&«$n 
15 ^ItfclttoT, ¥f3 >^>-9-Co6 ^OM^*^05fe*«ff ton 
f^^til^S. ZLOTztb. ¥ffi=l >5 2 >^Co5 <DM^fcit^«JEE4 
^SntV^tUTfe, 3fj|n>T>1tCo6 ©P«®JET&3x;& 

Z07/-FH h ^>^7^Q6 03l/i7^-l5 y^^^lT^ 
EPJnSnSJItfc&oT* h^>v f 7.^Q5 ;f > £ & 3 . Cinfc«fcD, 



WO 2004/066480 



PCT/JP2003/016339 



50 

5 m^QS, Q4, # 7 y^fy -i K DD3, DD4, >x >+T 

Cp, 3>hD-JHC2, ^ b ^ >7, P I T- 2 (— #C 

tiNK r^tiN2) > — #cflltt?!l&S3 >T>tCl, S&^h^ 
>XVFT-2> fgl 3>A*-^SBl 0 1 tl^iiatgiLTV^. 

h7>7P I T - 2 CD~^#^N2 fcK^t>^-^y^S-^ffl7 
15 DolO, / <XI^*ffl^in:R5, ^ffin^^tf Co7 RtfCo8 £g&JK*r 
SS8*»rf1sK:<fc?K ¥f3>T>tJ-Co8 0MSifftLT, z:^#Jit 

m^x. ±m<D&'o \zvxm&t£ti2>m2 m\z^Tnum^\z^n^> 
tim&^(Dtctb<DM]&\z-z)^xmm-$'z>o 
25 c©0fc^*riHiKfc*^Ttt> Jim&wvrctbiztjm&Bm&s&ffi 
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ii*mj£Mm~t2>Mf&*mz>o tit, z.ftm&iz&^Tte, t,<v^ 

V F T — 2 &m%.Z>o 
5 S^h7>^VFT (VFT-1, VFT-2) (OMMW 

EI37CR 1 > CR 2 S2Vi©«0*s*H^I*r*«k5 fcKft^to^fcE 
10 fit, —^fiSt— 3fcfi!l©#S»K:^^T*BSJC3fiAT*«fc5K:LT 

d <D «fc "5 (aT-^t»^ti^tg$nf^ tf > B £±W3 E E 
15 i37 (CR1, CR2) \Z-frK>ttnZ> ££T% — 2fcffl#«2fctf :r#cfc| 

Snsttffitfc*. Z\(D& o IZVTMW& h7>XVFTi#:ilT© 

^LT> ^^^#IUj^3 CJ;SAMi!!i#tlT^0«J;5 lefts. 

25 fgl 3>A*-^g|5l 0 1 CM^n5l^h7>7VFT- 1 

^Tte> — &««IN11 fcfcfLT, 111 0 1 \Z3$V2> — 
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©jg^ns z. h\zt£%> 0 

D i OIESAASf iOFIfcJf A£*lTV>5o o£D, h ^ >X 

V F T — 1 ©-^#^N12 te^tt^iigg&fcjf A$*ITV>3 £ 

3o TOh7>XVFT-li;ioTtt> — ^IU-f y ?->t?U >A 

10 £ <h lC & & 0 

p'OSr-v (Da~Dd) izmm.mffi.fimnz cne>©i^^ 

mm?-i a-- f \zmn^mmmm\tmm^ nz> ztizu^o, mmmm t 
mffimffi\z^^Tmm$if&fr-t)mB:isn& 0 
20 iac^2 o o vWt£i£nT±&mmmm&]&f8.i£nx\,*z>M&izfe, 

^®8§D i (D^^-T^- FDa-»¥f3>j>D- [C i 1//C i 1] - 
25 [C12//CI2] — — WJ7-X^SS^ HDd-*Slffl^»E*« 
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t3 >T J >it [C i 1/7 C i 1] - [C i 2//C i 2] — ^i7-^^ 
5 iffl"$jK*iRAC*t 1 0 0 V3Rfc*nTffif«JEME«@»3&«»JEfi 

MIUBSD i ©SEiK^r*— HDa->¥tn>T>t [C i 1//C i 1] -> 

10 ^««HAcoftS7^f >\z&z>m%tmmm&Tmnz>o 

*5iSffi^SlAC(Dfti7^>^lT, ^3 >^>t* [C i 
2//C i 2] ^«J7-X^^t- KDb— z:&#S§lN12-*i&ffi 
^§SE«i!S A C (DIEM 7 <i > \Z «fc § 8E«E*8l£il£B&"?«E*l Z> . 

- F (Da~Dd) <DMnfr*mnZ>&o MS£«^t 
fcbTHrastlT^SriWS. fit, u©ck5(aTl^ 
?t*J3EE i © t> t>*gv>£ snsiBWfcfcTSn >^>ifc i ^ 

< }r$tl^> uit, 3»A#tt^ I AC ©2»3Ifc sn 5. £ 
25 ©cfc "5 CLT, 3»A#*^ I AC $n5*S*> 



WO 2004/066480 



PCT/JP2003/016339 



54 

?W1 0 2©»m^h5>:*VFT-2fc<l;JL&«j££fc:'3TV>£. 

£ I^h7>XVFT-2 0H^i8N12^ I13>A' 

-^g&l 0 10l^b7>XVFT- 1©-^#^N12 fc**LTM 

5 jijfcaisnT^s. tot, ±misrc&mnffi.m®\z$>\,*T\t, m& 

\ZU, »^h7>XVFT-l, VFT- 2 ©#-^#^N12//N 
12 ©M?U®l5fc3S«E«0K3^j!fEnsc: tfc^D, — &#iHN 1 2//N 1 2 © 
iK^tiltllKSK * n 5 E £ & & o 
CtlH 8^b7>XVFT-l, VFT-2!aoT, ^13> 
10 A— ^fiP 10 1 RtfH2 3 >A— ^» 1 0 2 (DM^cDX-f y^>^tB# 

•^>£D> #^;66©?&S8T«» H 1 3 >A*-^g& 1 0 1 fc*fj£bTfcm 

2 n 10 2 K**jftbTtti*Jg'& h7>XVFT-2l:j;Dl 

15 JE»fcLT#*##&iaSJSj&&^TV>5*>©T?fc5. fc*5, j^M^ 
h7>XVFT-l, VFT-2©#-^fiNlK -##iilN12© 
-f >^^>7v{fifc^^Tte, 09*fc£, MPF=0. 8@sdM#e>n 

m2m\z^-rnmmm<Dmmiz&z>£, ^n>n-^io 

20 1 fc*5V>T, — ^#Jia^tB7J«ffiEo, Eol~Eo4 © 5 ~ZHD — 
ttJTjmflE^^^b, ^23 >A*-*g& 1 0 2 fccfeViT — 
EEEo5 S4j*t5J:5K:bTU5. 

■^)*D> *Hl©MtlT ! b, fill 10fcTBiWl/fc7tffS*O* 

25 Eo : D^y^ttig* 5V/6A~2A 

Eol : I C H^-f 12V/0. 4A 
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Eo2:T^^;HCH7^^ftlH, 3. 3 V/ 1 . 5A 
Eo3 : W^fcB^fflttlU 26V/1. 3A~0. 1A 
Eo4 : r-^«I^ 70V/2. 5A~0. 35A 
Eo5:jfctj#«M> 2 0 0 V/1. 75A-0. 1 \ 

fib, *^Jfi©^IIKcfeViT«, fg 1 3 >A-^g& 1 0 1 , %ZU> 

A*— d7§i5 1 o 2 cd> 2oo3>^-^l5i:«k7T±SB6^0t|f 

10 I13Wt-^»1 0 1 : 2 5 0W 
123 1 0 2 : 3 5 0 W 

fit, ±E©.fc3fcLT— 3fc«ifti*ffi#«ffiEo, Eol~Eo5 
25 Ulfl^Vtl, Vt2, V t 3 *ffl*RTI6t$tlT^«. 
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«J«t$n5«S8l:i^6nT^«t>0i$n5. fit, it2 H^tr 
tl, Vt2, V t 3 fttHAf *Jltttirffi^$nT^«. 

i i itsi&^^xvf^ x^k-f i@ i o tixfc, 
>«iTS5x-f y^>tfnm& lit, y^x^xyww 

15 3i^±tffI^V t 2 te, fg2 3>M-*SB 1 0 2 fccfetfSjBI&SIS^V t 

mvrc£v\z, % i u >n—#m 1 o 1 or^Mn^viT, -##je^ 

20 

£ £T\ ^50 (a) (d) (f) t^fi^iat, Af£±tf{f-*§- 
V t 1 , V t 2 , Vt3», ^n^tl, B#J& tl, t 2 , t 3<D^-i B. 
>tfT*. M'A, LMM^Hl/^JH:«t)aife5i5l:lTaiASn 
C^tlT^So SL^±tfm-^V t 1 , V t 2 , V t 3 

25 TL WO\s£f3ivT^Z>m)& t 1 ffi & ^ T Il3W^^|51 
0 1R^H2 3WW»1 0 2«je»l,THfcV>iRffifc&*. 



WO 2004/066480 



PCT/JP2003/016339 



57 

m&t i £Zft%m%.<D?^ =->tf\z&r), msm (a) \z^r^o\z 
5 z\niz& v , m& t i ic^^t, mm >n— #u i o io3>hd 

-;n C2^iglt5, Sfli3>/t-^g|$i o l-hmmttfflffi 

-Tz> z\t\ztaz> 0 z\n\zmcx, Hin>n-^^i o i(D—^kmizx 

i5S (b) (:^tJ:5tUT, ^^Mit^m^«JEEEo teu t 1 
10 ^Mlrfci: 0 Rf j& t 1 J£U#K::fe^T> ¥H3 >T f >+f- 

tff V , -^#Jitd{gffi^«ffiEo4 IC^^Tli, KI5 0 (c) \ZtfT 
15 *§iE«JBEE4 /0?^F^ t 1 T3i^±^oTV^(DfcJ5jfee»T, ^50 

(g) c^fj:5iaT> iwimfc«iE-6±^e./^vi„ cin«, u#j&t 1 
^^m^6T«, ar>/jf7mmm ^-c$>2>±Lt>±tfm t 3^li/ 

^l/T, SH5BI (d) \Z7*TiL%±tfm^V t 2te> ±I3V t 1 ifiH 
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*«JdEEo tfMfeUU\'\Z&'V$t:±\ZiL%±tfZ> Z.£H, H^MUmm 
5 W,2n >;\*-^^ l o 2 (Dn y h d-;u i c 2 ifimWi-fZ z\£\zt£Z> 0 

z.tL\z& d , m&t 2frt>u, msm (e) £5 

^IT, Zl^fiUii:^ffl*«JBEEo5 fimfeU'<)l<\z&-c$z±\z±L% ± 
10 $5B (f) £^-r<fc "5 CUT, *«©SE'5±W r flHf V t 3^HI/^;i/ 

nn^jSUT, Ht2!ff£«JEE4 h7>^^Q5©FK 

^T«D86T^ H 5 EI (g) fc^-Tck^klUT— ^flUifi«EtH*«JEE 
o4 #*5£*fe JL#*£ C £fc&£ 0 

20 5J;^:$]»lT^5 0 

PIT-1 : EER-40 
PIT-2:EER-42 
25 VFT-1, VFT-2 : EE-28 

PRT : 7i7<f37 (15mmXl5mmX20mm) 
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Mffimt)? o = 6 oow, 3zm t At}nj£Vhc= i o o vmvgkftx 

ifl^jPo = 6 0 0W, 3»A#«JEVAC= 2 3 0 VP#© 
&'&*#2Eife3&$s 77 AC-»DC = 94. 0%T$!3, 

^^-r«^m^j; d 2 . 3 %isj±-r^> ^^^#^tifeo 

^i&'ltt bTte, tff^Po= 6 0 0W, 35^A^mffiV 
10 AC=1 OOV^O^frtlt A$PF = 0. 8 3r#Stlfc. ^IT> 
3»A#«EVAC= 10 0 Vl^t*5ViT«, ^^«*P o = 6 0 0 W 
~ 2 5 WCD^fflTP F> 0 . 7 5^#e>tlT^5. 

ttt*Po = 6 0 0W 1 3»A#mjEVAC = 2 3 0 VP#<D 

15 = 2 3 0 VBflC&^TteU tfi*Po = 6 0 0W~3 0 0W©iBT 
^3££*±©2j¥/^#<btU IECUnternational Electrotechnical 
Commiss ion, H RE* ft* ¥£111) ®ffiims&&ffl* $^S"T * £ t 

20 &fr&^£LT^bfcff! 1 1 mo®mt&tkti£Vfrm'&\z\%#;<D&5ts: 

^2m{c^ufeiHiE§T«, nj£mntt\z£.z>timi&mm&3 

f^^7^JV^It im.<Du >n-#&M}&'TZ>>b<DX$> ?K fill IE! 
25 \Z&.Z>WtWfrB%frfrZ>&?\Z, mmzU, MBi*<D7>-( y^>tfm^ 
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unCMUT, jg2 HKl^-r««IiI8SK:fflf^e»ns**gfe#IilK3 «, 
i^h7>XVFT- 1, VFT - 2 £SEiiK*iftaK&K:ii2raT£©* 
5 T&D, i^h7>XVFT-l, VFT-2S, t&S&'fcbfc 

EE- 2 8M<D/jNM&nyfc«fc5lA$iSS^T&£o fi^T, 7 

*&fc«fcoT=:;fcfclitaEffi;fc«jBEEo, Eol, Eo2 & E ©3fcJ£te&BI£« 
20 3>;t— ^fflJl 0 2RtX**3fe»lHlK3©l&f^«, V^^5V7hX-f 

3*C*S©K»IT, fit 2 EUC^T «sisi»-ett, ilM2 3>/t 
25 — ^gBlOl, 102©2aiLT^5. C © «fc 5 b Tlt^^ii^n 
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Z\<D&T*<D* >J y h fe#5nT^5. 

10 i^tfe, h?y>t, mmmmcD'hmmmikfefemis 

stc, mi i miz^irnmmmom&mti&mi&mfe. mwtvr?^ 
j y*y * )i?\z&tfz>Ac-Dcmtjmm$J)m uac/do 

>A-^0D C-D Ctij^M ( 77 DC/DC) tt«fc0 
©•dfafcSJgn >/t-^ © AC-DC t^f M$ittlti«J;^ £ £ 

&wm&&mx.&m&. tomti^mjimz, t}m&m®&&mxte^ 

£ tit «fc 9, ft2Hfcj**r««ISIfr£bTW:, Wi£*> UfciS K\ ft 
7j^$j^K:^T, Hi lHfc^t-ttiEiaB&«k&fc:fci|IK:fa±£n<5 

25 8 3 ffitf>n >A* — ^g&2 0 1 , 2 0 2, 2 0 3 t, 2iO|JEi3 
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5 »101, 10 2©*iS:5. 3>A-^a5l0 1, 1 0 2©X-fy? 
>^M^fCtt> Jfe*JEfl2©fc«>fc, W^«70KHz~150KHz© 

§ C <h £ & 5 , 

T, ?ffi2 0 1, 2 0 2, 2 0 3 <D 3 ^SrtgfrTV^Ote, fg 

15 i 2mi<z£iommvrc£o\z, z\<Dm^\z\%. m& t 1 , t 2 , t3© 
^$d, cin^T^^viT^. m& t 1 , t 2, t 3 r£&cm#£*i 

sft^itfm-ffv t 1 . Vt2, V t 3 rtfc^l/T, -^^jie^ffi 

&m&&Mmu>rt-&<Du > hn-;v 1 c 2 

3t-&±W«#V t 1 , Vt2, V t 3 \Z& D 3 > h n-;i/-r-2>i^5^ 
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±tfn > ha-;w;:&M&ri y h d-;h cte % l < D§JM£ft£ £ <h 

So 

^tl&oT^S. DCX-r ry^mi^6 \z^x, mfe$ka> 

if^tbt, 3£-£±tffI-JtV t 3 fCft*.T, IS 2 n >A*-^gU 1 0 2 

20 ®— &fflia«Etfi:&*jEEo5 $AAtl><J;5i:$nT^§„ 

25 Wf^©AA^lfe$nT^?) h^>^X^Q5 ^^fc^">t?feS* 
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5 *.T, D CX-f y ^IBBS 6 A^iA^nS, tKDDCX-1' y - HI S§ (X 
-f 6Afc^>V>T%>> MOS-FET0b7>^X^Q7, A* 

^f#-70h7>^X^Q8, 7xt-^t-HDZ, StrtR8, R9, 
RIO, B#^fC3>-x>itC8 DC;*-<y^mi®6<£^-&<h&&|pim 

10 ^>/^-^^lI^fi^(DA^^^M^nT^e) h^>^X^Q7 &^±\Z 

femzfovtcmmtf-$%.*>nz>o fix, dcx^^®ss6 Afccfe^ 
^Affe±M-^«v t lo^-tsn, mi n>A-^s5i o i©3>h 

n-;i^ I c 2 OilSfV t izAtiTZ £5 Iclti^, 

^70 (a) \z7R-r&? iz, m&t i ttsnzmm 

MTlHAtS. i:ni:fSCT, £17^ (b) fcpKT£3fc, ^ia> 
10 1 &Bf,& t 1 ^^mrii/^T, zi^ME^ffl* 
25 ttfiEEo ^5i^±^^> Z. £\ZUZ>o 
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Z.<Dm& t 1 \ZttJ&LX\$* ^C»13Wt-^»10 ior 
Z(DM&\Zh. -^#Jlt^tB^«flEEo4 fcO^T«, %1 m (h) \Z 

Tjk-T&oiz, Pfj&t l iz3s^T&-£>±tf% ^-©M^coa^ 
5 tH#mffiE4 te, SI 7 El (c) fc^-T £5 £HI l n>/t— ^ffil 01© 

mm<D*>n&\zMjfoVT^2>o z.<Dmztt-tm2u>rt—&Bi o 2 

Z\<DTcib, m 2 1 0 2fe, R#,& t 1 £ ft&H D^-f ^ > 

X, ZifrUcjftCTte, 17 0 (d) ^^Ti; o \z, %2zi>n—*?^\ 
15 0 2 <D-&®Uzm%-Z>n%¥>m3 >x>^Co7 (DMSlffiT^SEH 
«JEE5 fe, m$m& t 1 ^£>&-&±/^£ £ t\Zf$Z> 0 tcfcV, Z\<Dm 

Eo5te, fg7® (f) \Zrn-? £3 ^St-&±^oT«V^^ 0 

20 ^-etev — ^fiiju^m^^ffiEo t i ^e.^'g.Pf fflMj&v 
rcm&t iPi\z&^TMmu'<)i>\zmvfcWinh't3iz>o znizmcx, 

n >n—$^ 1 o 2 ©d cx-r y ^ms§ 6 Attt m^-^ji©^^c t 1 

k<D?^ ~L>tfX, H7EI (e) tStJ;5tbTh7>^X^Q8® 
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So 

Q7 %^(Ct>t^§W#&tlT*0> ^70 (d) £^-r¥?t 
n>5 ; >-y-Co7 0MSiEtfe§E^tJEE5 h^>S?X^Q7 & 

W-m^i >7 s >itCo8 CDMjS*JET?a&S— ^fiflitSKHi*ttJEEo5 te, S§ 
10 7® (f) H^fj;3(:tT, 15^ t 2a>&ft , 5Jt#*Sck'5K:<*n*. 

ffi#*JEEo5 fill n>A-^g&l 0 1IJ0DCX< y^EIi&6 

iniCJ^CT, D CX-f y^HI8&6 fg7E! (g) \Ztf~?£5\Z 

15 it, igin:R4 tmfewmy^y-y-cz (Dmfemz&^x&feisnzm 

So 

7m (c) fc^-ra8S«JEE4 h7>^X^Q5 *^LT, 
>^>1^Co6 \Z&1&2tlZZ\£\zte2>o Z\n\z£.V), ¥tn>f>D- 
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